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(57)Abstract: 

PURPOSE: To surely detect a sidewall to be a continuous solid object as a 
boundary of a road such as a guard rail, a bush, and a pylon string and to 
detect the existence, position and direction of the sidewall by a data format 
to be easily processed. 

CONSTITUTION: A stereoscopic optical system 10 picks up an image of an 
object existing in a set range on the outside of a vehicle 1 and inputs the 
image to a stereoscopic image processor 20. The processor 20 processes 
the image picked up by the optical system 10 and calculates the distance 
distribution of the whole picture. A road/sidewalt detector 100 calculates 
the three-dimensional positions of respective parts of the object 
correspondingly to the information of the distance distribution and detects 
a road shape and a sidewall by a sure and data format to be easily 
processed based on the information of these three- dimensional positions. 
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itUr. 2:$:a>1 6 e»> htS5^— -^i/^xe 2 a. 6 2 
b. -r;KSd*«j#-r^^^y^6 3 a. miO«5£ffi<t 
Lr(DL*l^fliHa*«»-r-&^':/^6 3b. «2(D« 
5tfii: Lr(DL^L^faHb^«»-r^^*>f^6 3 c. H 
3a)SS(ii: Lra>L#L^<lHc*«j#-r'S^'>5^6 3 
d. :&iS«(Z)»S7^— '$t*«l#-r^2 3ffl(Z>v/:7 hUi^X 
^64a. 6 4 b. ;1IS:S6 1(7)tii:tl$gltT-r*tM<5 

0" ^tbi^i-r-SX-r *:/5^IilSS6 5. ^urtb:^ 

^*tyiSgS^-B#«??"r'g)tti>3/<^v:7 7'-^^U 6 6 a. 

6 6 b. IsISSaJllff^-r 5>^-V:>3iSS6 1<D«ffi(D*| 

[0 0 6 5] mffi3l9:»6 If*. ALU7 0*4"D^L 

AUv7.^7 1. BUvX^7 2. FUvX^7 
3. ^^tf^. -bU^^ 7 4A^»=>>Sy . IJIBt^— -$'/<7.6 2 
a (iilT. A/<X6 2 a it-r-g)) (C A L/ vX ^ 7 1 ;()<fg 
tic. IJJBx— 'S«M*X6 2 b (iUT. B/< 
XeZbt-r^) (CBUvX^ 7 2)!)<S3|Si**t. ALU 



7 0(D3i9:js»T?roEx-f •y^is]ss6 ssf^au. r*i 
me^fzit "o" tmKm^/<^:/yTJ^^'j ee a. e 

6 b(C^SiN^*;K^cfc9(C^^:orL^-So 
[00 6 6] |iJI2A/<X6 2 alCli. ^L^t^fSHa . 
Hb . He ^ftJ^-r-S^-y^^eS b. 63c. 63d. 

m9m:Km^^ms&5 2t)<mmtti. «irsEB/<x6 2b 

icii. «lItES/hfli«tilIfilSS5 1 )!)<ffilK*tLrL^-5o 
(C, l!9IBA/<X6 2 ajRi;B/^X6 2 blcr*. MtB#i/ 
y h UvX^ 6 4a. 64 b 7!)<^*S * tlT l^-S « 
[0 0 6 7] MIBX-f *:/^[ElS&6 5lC(i. trjIHig 

Lxmnmn^mmmm^e Mb<mtSii^*i. &i£-r«3o 

(C|£L:rflfBm:tl/<'>:7T>^U 6 6 a. 6 6b^<Dtil 

[0 0 6 8] Z(r>'rtim»i'mme OXit. mi^tltzzy'r 
^yn^y^ H Og/J^fS H M I N ^ (C /Jv«iS(3[> 

SlfcLfctOXDi?^. ti3^/<*v:7TJ^^U 6 6 a , 6 6b 

[0 0 6 9] f?£f>:>*>. i^^^yuvommvit^m'V^t 

3S:-SrtLS3!)<«A^)'Sr*Lfi<5^3te^iR-Cft-5;&<. iUT(D 

L. jS£L3&LMi^ic(i. "T-^ii^m^iriz "o" * 

[007 0] (DHMIN^Ha (HMIN >Ha (Z>4t# 

(2) HMAX -HMIN >Hb (»e,*Lfc«/Mt HMIN ;5< 

y -f Xfc ci: ^ Jg f> ^cfe y b ;{)^(c-fa < o T C <!: * 

Tx^^/^^-r^tciftiO^fr-cfey. g/h<lHMiN(Djfi«(;) 
>Hc (L#l^fliHc i:-^^<'r^t:si^:f^Ji^mtUh 

mmtm^'^tMz^it Lxi^^m^izts^m-sjw^t^^ 
it. immtht<^ujitjii\ti^5m:$i^t6immiz&':5i^ 

xis^J. '\m^^<ommmznuib^;&fztb. /Jx^ig£(7) 

■^Xyy ^tfyiZfr^^t^ht. mXit2 7hAl PS<D 

[00 7 1 ] ia±(D-r*vm*^fflJ6 0A^p>tb:tI*4^€)S 

*S^m-Cfc€)3gg|^ft1t#S(i. Segtlj^y ^ 'J 2 o b <t 

LTa>irzLr;u7K— h>^u 9 o^^ia/\*x8 o^^^L 

[0 0 7 2] ia±»i^LfcX7^U:i-iii«aSSS2 0/)N 



(8) 



m*»3 3 24 8 2 1^ 



fey (SiliSlJ^) . ^*2-&(7)CC D^;^^ 1 1 a. 1 

10 0 7 31 HQic^-rii^ffJJ-ei*. Hiitt^-f XiiSl4 
ooiii*xi82ooMm-efey. mm^—^^n-oxi^ 

[0 0 7 4] ca>ji§giiijit(^. «i}tEiI% - ffiOM^^tib^S 
1 0 0lcBt^3&^*i. iiSftJi(7>ata^. llSSSiac:^^ 

Y = CH-Z X pwx ( 
X= r /2 + Z X PWX 

CCT. CH :CCD*>^11 (CCD^y 

^12) (D5lf+ltB*. 

pw : ^mmmz^)<om^n. 

J V. I V : (DMJEma>mfBim^a>mm±<om« 

j = (CH- Y) / (2 
i = (X- r /2) y ( 

xYzmmMx^-tt. mTLii^ *ffl!ia>ccD*p<^ i 

1 b(i. X = 0. 45m. Y=1. 24m. Z = 0. 0 
m-efey. ^EfiOOCCD^y^ 1 1 al*. X = -0. 4 
5m. Y=1. 24m. Z = 0. OmtU^o 

[0 0 8 0] ffirgEiis& - iiJM«itib^g 1 o oo^j^m^m 

^Eitff 1 3 0^ LT(Dtil^IP*^U 1 GO o«C|H« 

[008 1 ] i o(i. MSBsgsm^cz 

SSPi 1 K =;:>:7c'i7>r> KOfs^SiJi i 2. n^i^^ 
tttbffli 1 3. Rif. mmBvtm^B^ 1 4j!)Nt»«ija* 

^ atuffls 121. «jiiE^«itiiap 1 2 2 . juii® 
fflenufipi 2 3;b^e>«ld^**lrL^i)o 
[0 0 8 2] iis&f^tfeifsaj 1111*. mmmmiSiiz 



iiSRi: ffllSa)IS»Jf*ii8&a® f> CDS ^ (c J: o Tff I V 

[0 0 7 5] zofzub. mnmm ' mmmmmm^ 00 

Xit. «IfBX7^U;j-IiHttoS3SS2 0;{)^b(D3igt 

[0 0 7 6] -r^tet)*). iai oRi/iai i(r^-r«fc5 
ic. ii^ra<;>ffie^*^»«i@^a>^ai^<t L. xw* 
mm^ (o^^mmfj. Ytts««ia)±:fr. za^mwi 

(DSfr*. lljS*2#(Z>CCD:b>^ 11a (12b) . 

11b (12b) a>**a)aTa>a»®i:-r^<fc. xz 
(Y = o) (i. mm<w-iBtjim^. mtimt-&r 

^c<tlC3Sy. iij«*a)SgIKffla (i. j. 2) ;!)>t>a 
i:(*cD=*7uttB (x. Y, z) ^ffttS-r-Sfcfi. 
O (3) . (4) 3Clc<fcy-a<Dffi«S6»*fT3S:5o 

[00 7 7] 

j-JV) (3) 

( i - I V) (4) 

[0 0 7 8] ^tz. m^m<D = :^7tmm (X. Y. Z) 

3!)^e>iint±(7>fia ( i . j ) ^umr^^t. sifiE 

(3) . (4) 5C*ftJKL. *a)c*:3(C3Ef-6o 
[0 0 7 9] 

X PW) + J V (5) 

2 X PW) + I V (6) 

[0 0 8 3] ^tc. m.mmm^th^^ isi*. litiBMSi 

m^^ihr^mm^mmm^SLtLxomm^mL. m 
ssff^tt^sspi 1 Ait. ^mLtzmm^m0S:^\±^m 
^L. m^&miz^sLLtjiiMSi^izitmmmmmi:i^ 

[0 0 8 4] s/c. a:i*«37^— -^laaiffli 2 n*. ifes 

^ iiSSS® J: y ±1:: fc ^ 7^- C7>^ ^ tttlS-r 7^-' tt 
th^^tLxcomm^mL. fflfJUil^^diffl 1 2 2(i. 

ffi^ffl«i*j<Dx— S»a>i^*aaiL> c*L$/\:7Xgii?fli 

S LTfifJM(7)^»i:l^]i|cD{tlg^ n^-rili^5t<t ^«ltii^ 

[0085] ffifjstBSi^ajS^ 1 2 3 li. ffl!isa)fa 
[0 0 8 6] mKma^ms^A io-er^. sgSiii^y^ 



U 2 O b(cE«**ifcS§IillI«(c.fe-5H*7ca<l<i:ttS« 
[0 0 8 7] HflS^tDBtt-eri. it%±(7>3fil(=ftfTm« 

tjti*ft*is»j-r€><D-eft^o 

[0 0 8 9] *f,lC. jlSSeidlSPl 1 0|Cliaig&^7^;U 

3b<rtSS**ur*>y. c(Z>iiSS^-T;Ki. Siia«««lffl* 
[0 0 9 0] m^ aiiUK^T^^KDeil-efcy. 

«J*8 4m*1?(DiS»*. »0|EPb1RO. «1EPbTR1. 

«2IZPb1r2. jg6IErplR6(D7IZrp1lC:^lt. 

A Z = V X A t 

A 0 =A Z X t a n in 

[0 0 9 5] ttor. i5isia>«a^r«tiiL/ciis&J^4^* 

A2t£lt#«riC»ttiL. A0fc(t»«1<Z>IsH£ 

<b:iS*rS](c5iSS}^*^*l5]J£$-l^^;z^(Cci:y. A t 
<DiISS(7)«tBSa)fiS <i: }^**;!)<ltS "C? ^ -6 (D fc o 

[0 0 9 6] ^^7t^-(>\^^n±m^ 1 2-e(*. fll5£ 

=*7c^PBl««-r>Ef*?*>H.:fe7c';7^ > K'1?WD3ASK3£ 
L. Z(;)S^LtcH;jfc7cO>r > KOWD3A7&<. Ell 5(C 
^■Tcfcafc. -::te7c(r)^i^^±-t?<^•(7)J;5(cM^^/)^*i+ 

SL. 't?>r> K^»m^(oi^«j (Ell 5*a>.^«asP59') 

[0 0 9 7] H;:>i5c't?-f > K'i7WD3A/)^b~-:te7c'^7-<> 
K'!7WD2A*35tf)-Slci±. h:J57c^^> K':?WD3Aa>8 
m<Dm^<D^mm (Xn. Vn. Zn) Slri^L^c 

(5) (6) A^mi^xmiSi±(T>mm (in. j n) s 

[0 0 9 8] Ca>=5fe5u'5>r>K«t7WD3Af*. 



nV^mS 3 24 8 2 1# 



[00 9 11 «lffiall»^T^;ua>«-EPp1*E«)'5S§i8t 

2 3 Omafi(CKt^^Ftl-Cl^^fcd^>. C(Dcfc5*it^. 
#IEPp1(DE«iyM[8t*. 10 m, 17 m, 2 5 m. 3 5 
m. 4 8 m. 6 4 m. 8 4 mlC^T <!: a»<ClB«)b<l& b 

[0 0 9 2] ^(c. ii[»«^di»i 1 oa>mmimaiz^ 
^i-^o i i -ei*. tfiisi (a t s e c 

[0 0 9 3] ^<f*^*>. »a-b>-9"3 0til:/D<l^Sv 
(m/sec) . Xt-T'J>^- =i^A(raiy<^ltf=tt 
ft-t>-9-4(Dtll:^fi-^ (Sttft) *77 (rad) ir-f^ 

A t»PBi(;>««ia>tiijftMAz (m) tm&n (a 

-ft) A0 (rad) It. -l&\Z^XAVmUV^^a 
[0 0 9 4] 

r s) X 1 /w b (8) 

--1 7m) ^^L< L. *i$^a>tt 

-«0@5i$aK<7>36frT?fi. SSKDSjSm. S^O. 4m 
-0. 8m. tSO. 4-1. 6ma>ffifflT*^ibSl±'5)4t 
fi C ^ ;b<t)*^ -3 T S e 

[0 0 9 9] ca>cl:5ic. =,^7c(om^±xitm,t&a>& 

mmiz{tm^'(=>M.:^mts>^t<. H;j>j7cO-f>Ko^is 
^>m:^mt^mLxm\hx^^o ^(^izit. -;*7c0-< 

>KO^iS^-r^c<l:{z<^y. S^-T'S^IJ^SI/t^-'Si 

[0 10 0] fiiBsm«ai»i 1 svit. ^tizmmLtz 



(10) 



^ftSa 3 24 8 2 1# 



^(c»lt. S/h^«;i(Cc*:y. (XZ^Ir]) & 

i;SiE*ip] (YZ) *fiia)SS5t*»tliLr/^^p<— $r 

[0 10 1] mmizits -3fe5cO>r > K't^woaA 

l>^IijmiCOUNT. fiJa^O) (3) . (4) jt*ffil>Ta 

:i:i*a>H.*5cttS (x. y, z) ^ftSL. SeStzcDfli 
*<=5^5c';7-f > K';7WD3A(Dfi*(Dj8H (C^Jxtf. »1 
IZPBlRl-ei*z= 1 1 7m) (7>m::*'&iEi87^— -$1 

[0 10 2] rfet)*). =;^J7cO-<> K'i7WD3A<7>[3]C 
-^^t*l^«LW-mt. H:*7cO-f > K'i7WD3Alza^ 

(ill (X. Y. z) ^tts:L. H;j^7c'!7-r > K-l^wDSA 

(C^^ ^ J!)^ **iJ»J-r (?) 1? fe -5 o 

7K^*rfi] : X = a X Z+b 
SiS^lp] : Y = c X Z + d 

i^^ic. m^mm<WL^m m^it. o. os-o. i 

mm) feii^T^— ^^::-:>l^r. ^offliBc^. -ettbCDT^ 
-5t;C)<5^*-r^Siitza)«Sffl*BS-<. 7^-^»A<»Sfi 
1 oO^S) i':iTa)ii^. ^fciiffigSzcDK 

H*<H;*7c'^^ > K':7WD3A(Dg* «5»J^(*. m 1 Era 
Rl-C?l*Z=1 Om-I 7ma)fi*7m) (01/2 JaT(;) 

[0 10 71 £«feJ:t/^«^)fll7!)^^S^ 

r(Diltas^Ld<z)«a**<s6^o c(Z)ii^. 
-r>K';7(7)<a(DK^/)<:*:#ia?€>i:. iiS&H21(7>li5-v> 

^;!)<. coEtasm«ttjS6i 1 3TMi. 5»ica^ 

[0 10 8] ii»fl^«ipjs»i 1 4-cr*. ^mniz^i^ 
X. i:6i3S*(Dilta^mL d(D<gM(coLNr. 7K¥:*fS] 
:Rt/Sii*ifi](0¥ffSj!)^bS^tt^*ijs^^o tom^ 

SSS* L d <r>/<^ — $1 * al» • flJil/^^ — fElt 

fipi 3 oicm^-r^o 



[0 10 3] ^sl^r. %izm^Ltzmmmvta>mmmm 

Ld<t«:i:(*(7>H;:fe5c(ig*ttKLriai 6«c^-rj;5 

J^cfT^— -$1 DlCDX^lS]. Y*fS3(D-rtlMAXi. AYi^ 

nuL. =;:R7cO-r > K';7WD3AcDe. s*(7)asfflp*i(c 
Axu A YiicfficfcT^— ^Di<Da^«a**s-r 

[0 10 4] mffia^«»ii. Hi 7rc^-rc*:a«c. 

0.^21^0. o^-r^sfti^^^t^T?. 
x*ifi](7>aa^«!a f X t Y:frffi]cDs^fi&sft f y (om^. 

^O-T—^OKOm^^kSLtLXl^^o ^fz. m^^SL 
A<o. 0\cl±ttji^xf3l6\. Y^|fi)(DI6H(i. H^Tc't^ 
^> KOWD3A(7)ffi. S*tl^-<fc-r^AV fc-SLM±. 
c*it>c*:y::*:#<-r^o 

[0 10 5] #7^-^Di(C*rLT. ftlHM^«»$» 
(t/cS. g/he^;i*ffll^r. felT(7> (9) . (10) 

iEic^-r7K¥»(^]3^i;sit*[p)(Dii«xC*»ajL. /^^ 
^a. b. c. d*«4r>. c*L*s»Lu>iaias*L 

d(7)«ffl.i:-r^o 
[0 10 6] 

(9) 
(1 O) 

[O 1 0 9] ^"T. *<Rl<7)il«IS^ L d 

«"r€) (9) 5e<0/<5-^— (J*iT. ^fiiJ^a-TL. :& 

fflO(7)E^SmL dlc^^-r^ (9) AOj^^M-—^ aRt 

it. 5" sit) ia±(;>«&(c(*. tE^i^rtit^aymm^ 

issfi (fiij^i*. 1 ss) ^ji±(om^it. L^ 
[0 110] zcDm^o^m. 7K¥*fS]&t/SIS:^^fi]l^ 

ommtmzm^Ltzi^&m^oiiLSit^it^L. 
&i}<(i^tj:i\^imLi^m»wmLdtLxmmL. my^ 
{tm^LxmrnuLt-r^o 

[0 111] ^LX. ¥^TJt(7>*iJ^(Cci:y3fe:&U^-r^^/)^ 

a>miSiwm\^dt)<^muLt^Hfzm^. s>^iMt. m 

l^tzi^{z^—^i)<:^S.LX:^^l'^-f^t^(DmWi^mLd 

tmnuLtmm^iifzm^izit. ^^^^*ifzmomm 
wmL d^mmcDV^fzifttfr^mLxitm^^o 
(c. :&:^m:f3<Dmm^mL dtm^UL(Dm^{zit. % 
{z^'S.i.fz^^w^'^coumwmv^d^ixm^ho c;kic 
cfcy. ep«^M(cii^sm(7)«iai^»^KeitiiA<5&±L-c 

tT(iS^LfcJa»fl^tt;5<|#b*i-&(;>-efc 



(11) 



3 3 2 4 8 2 1^ 



[0 1 1 21 HI Sit. aSSftdiffll 1 0(Cj:or«dl 

[0 1 13] ^IC. fiOe«tliffll 2 olcot^•csi^•r 
t<0^^\\^. t9«*!aii:fit*|fi3(DIgK(c.fcorfT&5c 

[0 114] g¥aB(=(*. fflOM(ili(*Jfeia>-@t?fc^AN 

*-r. $»atiiffli 2 1-e. itria&L/ciiss 

H = Y- Y r 

[0 1 17] WKlifrlftx— S^tttiifiPl 2 1 Vit. 
^cl:oTL^-g>j^«^H<DJ^»:!fel<07^-^;^)<tttb**t^o c 

'go 

[0 1 18] C(7>«^. 5g@SIij^a;b<tt;W^tL^®H*± 
^^bM-gxt, ccD*p<^i 1 <D«if(cMK*4xTia 1 

■^-C-e, ctib**j8L. ia^Lfc<*:aft&ffi!li::&«a) 
[0 119] fnfJb*^. fta?*««SL. SR(C#**l 

^tLiti^ir-^^mih'r^izit. «jffij5:t*:i*)T^-i5»aai 

X = a fix z+ b f i 
^^fcH2 3(C^-rj:5(C. t8«lA<5C (12) (Dffi^a 

2) (7)/t5y— $1 a f i. b f iicft^-r-sasictas* 

[0 12 3] ^C-C. «^a f «5aLf=J:5 

Vit. m^it± 10* (afi:±0. 18) SJg. - 
ttitSltJfi. <W^(i±20' (a f i : ±0. 3 6 ) Sfi 

X*h^M^ltX = - 1 mi)^^- 1 O mSJS(7>ffiffl, a®] 
a)ffl!lS*«6ttl^^«^(cii. -lSiJ^lix = + 1 m*^t>+ 1 



[0 1 15] sggtiii<arc^Mt^«^i*(i. {ii«±<;>^s 

(i. n tmm^—^^i)^i^. mi^^(DA3) . (4) 

xC*ffiorSlffiPBia>=25(J7ceH (X. Y. z) A<9:ai* 
9cizi^ihLtzmS&m^<0^ (1 O) ^flg-:^ 

mmziznif^msimmout^ y rt<tiwt^^^o 

a¥i*cDal£&S®36^f>(OB*Hli. ;:5^(7) (11) ^xtf 
[0 116] 

(11) 

»i 2 1 xmih^^fz^^—^ o^^mn^o^^XjciiLS: 

(X, Zffi«) ^tt^L. Ca>H;^j7cfig (X. Z) ^ 
[0 1 2 0] 0rj^(^ia.2O(c;^^J:5''cfJi*;3B-C?li. mm 

±izmt^^mmmi^sL, sR^m7r^r^tmm^o>^ 
3&giii«iciiy >rXtta><aT^-^t^**i,r^^y. UBS 

iz imm^W^ L ts l^ffiH iz -r- ^ a>^t<i^» L r #ft 

-r^o -5^ *mitft*J(c^-r<J:ia2 l(7>J;aic 

[0121] C(D/\77S^(Cj;^il^xta>«^tiilCOLxr 
IttB^-r-S^t. 0 2 2(DiH*«37^— Pi (ffiSX 

1. ZD (c«L. ^<D7=— ^ Pi<D^*ffi€>iaaFl*3B 

s-r^o ca>Eia(DSf*. iUT(z> (12) 5C-t?^**i 

-So 

[0122] 

(1 2) 

x(*±i omSja(c-r^a>f±. a6*ya<i8i+ifcfflijii(D 

[0 124] ca)<ta?^cf*IIS(::«*:«'J. /^^^-'$»SrBl± 
■Cg^;b<tT*?*i^ffiffll*. 0 2 3lc:^-rJ;-5?E*:ffifl^«ii* 

^Slcg^^H^o 5* (1 2) a>^g^a f Wt. ¥Ji^(0 
E^bffiHi^ (i5ij^(i±io° -±20" ) -efcy, te^ 
KJPAa f Slciili;jRai^b*-t*TIftffi-r^o W)tb f i 
(i. iSS*ti^c<®^a f PKDffiS (X 

i. ZD (1 2) (cftALTWdi^n, 

[0 1 2 5] =Biai*^x^iiJSo>(iS. -ttjiibiDmtSiAO 



(12) 



^l^'lg 3 3 2 4 8 2 1^ 



oT*s^?;K. ^^mm^ a f . A b f (DSftSfi. mm 

" SIS. <S-?^Pp1IHAb f (*0. 3-0. 6maS35<fi 

[0 12 6] ja±a)<fc5(cLT«3R««P»9a>^ltt*:1*i7^ 

;i<D7^-^ (D?iJi: -Sc-r -gxfe 5 (cast Lt=ig«i(D/<^ y 
a f I. b f i(ctB^^i>/\^5^— 'S'ffiratDfS^fil^ 

^fiji^^+t-So ia2 4Ii. 0 2 2lC;^Ly=Jt(*!tel7^— 5» 

ci(Dfiij-c? liSEff «*(ai* 4 3 -e o 

X = a f X Z + b f 
ItlSF f **'O^LTfiO. 3m-1. OmiSS 

|r|l2 5a><fc5(cz*|p]tc|E5i'**i'5o fflOSiSafiiST 
f(DBtt. M»B/<^>-' $»ffiPao»^<;)BlPSAb f (Ct^ 

2 6(Dcfc5(c*y. fl!Jil*<#tt-r^ffl5i''Cli:;^#JSa» 

[0131] &:6iisfflia)ffli)s*«iai-r^ic(i. fflij 

gfi^gtmaJ 1 2 2 t?^E«Ij<7>a55g^« S L $1S5£ L r fill 

[0 13 2] m±(Dcfe5fcLr3Ri6^>*tfc5i»a)fl^tti 

— 5iffi1tfiiJl 3 0(ctll:ti$tL. lEtt^ti^o 
[0 13 3] ;:feic. :^iriy:tmmmm&m:2 0iz^i>i& 

[0 13 4] Xxu:^-lii««iagg2 o-r?(*. la 
2 7 ic^-r::^p aoxt--:/ ■:^Sion?aE:ea)c c 

y^lla. 1 1 blc<J;org«L/i:iiHt^A:^-r^ 
LUT3 2a. 3 2b-CffiiEL. Ufft ^ • j 3 3 

a. 3 3 brcgEif-r^o 

[0 1 3 5] C*lf>(Dlii«>t^U 3 3 a. 3 3 b (CfBIS 



[0 12 7] ffllS*<S«L. W»*i5:(*«a7^-^(D^J/»< 

[0 12 8] ^xiz^ m^mmm^Simlhm^ 2 2-e^iiM* 
^) tm^^*ifzm^iz{t. mm^mmlh&^ 2 3 -cms 

«5C (13) {z}^'oxn^^^tm^^i\^. m2 2:&.if 
0 2 4<D«fl-c?3Bith**ifcmia5e*s^-r'54tia2 5(c^ 

[0 12 9] 

(1 3) 

CCD*y^11a, 11 ba>CCD* 

■efey. m^ito. ^mz^m(r>m'^ {T-i^izmhxs 

[0 13 6] X7^'y3^S103^ait?i. 
(7>®«>^'J 3 3 a. 3 3 b/>xt)A:tl/<*>:7T^^U 4 
la, 4 1b, 4 2 a, 4 2 b ^^ffiy ^X 8 O ^ ^ L 

ffii^i*4^-r>r-p&:&ii«-?-^*<K^a&**i. 

[0 13 7] ^a>m. ^*<DIiF«»lc. ffi8EIij«y^'J 

3 3 a. 3 3 b/)^^>|^rIHA:^/^*V':7T-?<^•J 4 1 a . 4 
lb, 4 2 a. 4 2 b^OiS^ai^iftf^^t. v:? hUv 
X^43a. 43b. 44a. A A bizMT^W^j^^^ 

y ^'j 3 3 a^^f>— *a)A:^/^*v:7r-?«^u 4 i aicm 
«7"— SJ^^K^a^^+irL^^feKc. fte*(DA:^/<*>:7T 

pt^U 4 1 b)t>^f>i/"7 hU-:>X^ 4 3 b ^tSt^i^^AjtzM 

U 3 3 b7b^t>— *(Z)A^/<*>^T>^'J 4 2a lcSHt-r 

g 4 2 bt^i^i^y hUvX^ 4 4 b^m^TLAjfzm^T^ 

[O 1 3 8] LT. 1212 8lC:^-rJ:5l::. tHUi^y h 
U/vX^43a. 43b. 44a. AAb{Z{t.^^(D 

A X Ammo>^\^mit(Dm^Si'r—^ d, d (4. 

4) -*<Dv:7 hUvX^ 4 3 a (4 4 

a) iCfiK 2 5>r >(Dx— t a-^tDS/^? hU 
vX^43b (4 4 b) 3 . 4 5 ^ XDt^— -$» 

^*t^tul®^S(c$!8[5-f fa»^-f >Cf>llHI?-eA 

-So 

[O 1 3 9] KrtB^i/:? hL/v>X^ 4 3 a. 4 3 b. 4 

4 a. 4 4 bli. -e*L^*t;()<3ttS:LfclEj||^>r>$}$ 



(13) 



3 3 2 4 8 2 1 # 



-^LT. c:;Kba>i>:7 h L/vX^ 4 3 a . 43b. 
4 4a. 4 4b(i. 8KCD5*>C7)fflSB[ISa)(^§S|5]^(C 

i/x < □ ^ 5gg6ttS:islS& 4 5 iz tb :^ L . . -f □ 

Ui;X^44a. 4 4 brtlC-RltSHT. ^ P^y^SJC 
tlFftCDTT— ^ (i*>:7 h Ui>X^ 4 3a. 4 3 b (C 

[0 14 0] ^(D^. -0(7>/JxMiS(C^^-r^eifl*<$§T 
-r-Si:. #27 KUXzi> hP— ^ 8 7pfc3(D^iil«fflr 

(7>4 X 4lffii^(7)/JxMit(;>^BlT KUX) A<-t? h^tl. 

K4 5-rf(*. 0 2 9<;>^-f sv^^-v— h(c^"r<fc3 
iz. ^r. e^s^v K^«it«)sa>ffi^*f6;ii»S(c8iij 

aK-ef4§i*»*2iatT*3a^*<fc-So 

[O 1 4 1 ] ::^t>-r?. ^a^^iliS-r-gxt. 2p6g7!)xii4 

[0 14 2] xx*v:^si04^it^. fUEXx^y*:^ 
sioa-emtbLycexx-f 7fp^>^5§glH(;)S:*:(iHMAX . 

HMAx o^mtm^m^mH omti^tit. ^i^{zmmf>< 

[0 1 4 3] ^-r. mmzmt^iixx^tziy^^yay 
^sigSH (mM(5 = o) @7(c^-r g/hfieittiisi 

K5 1 a)c^»>5^5 3$^^Lr. ;1IS:S4 6<dbuvx 
^4 6 bicA:t)**i^o :*<D^P'v^-etli***ir$y= 
v5^Y :^p^>^3ggiH (-rtiM5=1) (4. C^y^5 

S4 6-e(4. I^ftfc. BLxvX^ 4 6 bi:a>lt»;1i^;!i< 

[0144] fjtH;ii^s 4 6 vcottmmmcom^. B U 

vX4i 4 6 bCDF^gJ; y =t A UvX^ 4 6 a OF^gO)^ 
;Si</h*tt*l«f. ;*(D^P'>^(D<t#(C. C^-;5^5 3<D 
('r<ft5'feAUi>X5' 4 6 aa>rtS) A<BUi;x^ 



4 6blca|f)tL. C(D^#(D-r3KS5*<D^*y^5 SIC 

«#^H^o c(7>^p ^v^-ei^^ic. -^feo^vT^Y ^p*v 
[0 145] ca>«fc5(cLr. tt«:i4*t?(Z)a/j>(iA<tt 

(CB Uvx^ 4 6 bic. ^a>i:#a)-rtLS6;J)<D^^v5^ 

5 5lcffiS*tv^*:*<f>. ■r*LM(53!)<1 0 0lCtf^*T?ft 

ffA<ttitf>*U'&o ftS3t><»T-r-S<t (fia<z>i^7^-<:^p 
*v^S§SlH;!)<ttl:^**LT7bx^> 1 ^p . BUvX 

^46b<tD^*>^55 a>P«9Sl4-rtuS*SW 6 0 {ZM 

[0 14 6] ;z<7)Fb1(c. mj&Lfz'>^^:^a*y^^mti 

a>»Sk*^i:3jfLNj:3ic3Sor*>y . -ocoi/T^-r :?p 
^y<?i^»H^nU^^o>iz^ m^\i4 0nv<?t^t^^ 

izmtztjitfw.^§S:tmi^ti^o 

[0 14 7] X7''y:^S105-ei4. «rfSX/r»v >''104 -cv 
•T-< :^P'>^SgitH(Da/jN(iHMIN. g:^ftHMAX A<«i 

[0 14 8] Ttiit?'*^. ms Oa>^-f hfC 
^fcfeaic. By\*X6 2 b^^LTg/MgHMIN i)<mn 

me ^(OB\^i>x^7 ziz^^y^^^^tt^iz^ ccd 
BUv^x^ 7 2a>flii:ifc«**i*L#l^fiHa )b<A/\*X 

6 2 a$:^>Lr AUvX^ 7 1 lc^»>5^$tv^e ^LT 

ALU7 o-eias#;b<itsg*4x. L#l^fiiHa cfeytg/h 

h^?*l. Ja^(;)5^x»y^<D$0finc«*?e,f'«(CO;&<ai* 

[0 14 9] ALxvX^ 7 1 (rg^cflHMAX t^'y 

'^5^**1. CKDAUi^Xa' 7 1 (C^*v^**ifca*fBH 
MAX <t BUvX^ 7 2(C-R#**iTlX'5a/Jx<lHMIN <t 

a>ll;b<&tS[**Lr. •€-(DSS/)<f uv^x^i 7 scctu:^* 

*i^o :a?a)^P*y^T?AU'->X^ 7 1(CL#t^^tHb A< 
FUvX^ 7 3<7>fi<b:itR$+L^o A Utx 
X^ 7 1 (C^*>f^**ifcL*l^fliHb cfcy t FUvX^ 

7 3(7>rtg(;>**oh*it*vfii^«fcx-r-/^Ei»6 5)!>< 

[0 1 5 01 ;^(7>^P*:/^;^)^ib(4. l«fSliimrp1(;>Sjgll 
<;>t+^/)<te^^o »S7^-^;!)<«#*+tTi>-5)2ffla)v 
:7hui>x^64a. 6 4 b(ii 0|9:«iaT?fcy. 
^;K. 3fp^y^5iglSt§:ffl5 4 0(7> 1 . 2^^>ffl 

a)v:7 h UvX^i 4 4 a i:, 3, 4 ^ >ffl<7> v:7 h U 
e;x4r 4 4b (;)ftR(CfS^«**iTl^4o fJfB£>37 h 
X^6 4a, 6 4 b(Dtii:tl(igS(D|g<i:^a>20^fJ(D 
ISAxi^^X^y tli^tl, ^+V^+L/)<. Ay<X6 2 a i:B/<X 
6 2 b tizmtltStl^o 

[0 15 1] mmma>nwf)<^^^t^. iriHi/:? ku 

vX^ 6 4 a , 6 4 b a>^SLiZitf\^i&f$,^O^mfi(DM 



(14) 



nV^m 3 3 2 4 8 2 1 # 



7 2<t(C^ -;^Stl'5o 
[0 15 2] -^-Lr. AUi>X^ 7 1 a>WSi:BUi>X 

^ 7 SlcSSStU-So ^X(D<7U^y{?VA IxvX^ 7 1 |C 
LSl^ftHc t<^^yT^*i. F UvX^ 7 3(0{i^JtR 

[O 1 5 3] fflIB;1ISrS6 1 T?(Z>iti8jaS, AUvX^i 
(DrtS (U^l^fliHc ) cfcy t FL/S^X^ 7 3<Drt8 

bvx^ort^cfcy t FUvx^ 7 3a)i^S(7>[5 5;{)</h 
a. 6 6 b(;>S^"r^'J>««<D»ifrSi5ii(c^f--6fa 

[0 15 4] mtB^irse 1 'cp»»iii9Kr«i(D»iSs<b l 

X^64a. 6 4 blilSv:? h-r^o ^LT^JSli. 

ffllsl(Z>/jxfa«(D«4ffSB2^j<t. ^lHia>/jN««<Dm 1 
S25iJcOlfJST^-'S'(c^Lrftg:*$fetf)^o c:(7>cfc3ir 

tz^. mem. m^miz^Lxmmizns^^mnb^o 

[O 1 5 5] tfSt*l*. hL/i>X^ 6 4 a. 64 b 

omi^m t A<o A< o r g > ^ U V X 5« (= >5f o 

@ii*n * *i u vx 5» <7)l*^s*<t^■»W(D«^s (CM y . 

[0 15 6] z<DJ:5rr. -TtifiaiScDfcAcDttR^lc 
* Ay<X6 2 a . B/<X 6 2b izmMLfz 
em<DS^ai<5^*ff'^»:a^ci/i^. t+SlCig5.S)Jf 2^p 

lCfT?^cf5^/h(iHMIN . ^:^(1HMAX <7)^x*v^*#^ 
Tt. «lJ^tf4 3^P*>^-C?±r(DttS:j{)<SS7L. 
a)/jNfi«(C« LT. zyy-^yu^y^ Sggl H (Dfi/Mfi HMI 

[0 15 7] ^Lr. ■r+LS5)b<j*^*+L4^:. Xir^v 
:^S106-e. t±l:t!/N*^> :7r 6 6 a . 6 6bAN^7^iL 

T;u/-K-h>^'j9o-^. r*imd^mm^^mmtL 

[0158] C0til:^/< >^Tpt^ y 6 6 a . 66b 
it. mi^LtzXti/<yyr^'E*J A ^ a, 4 1b, 4 3 

a. 43btmm.m^ii^^-(>i^om&t<&^). 2 



;U7K- h ^ y 9 o ^SBHt^^if « * ai y fcii-r o 
[0 15 9] frtB7^a.T;i^/-K— h>^y 9 o^s*a* 
tt/cSegS^^WSg^^^)!*. ccD:^^5ii, ^ 2<0f(SL 

[0 16 0] SfejC. X7^U:i-lil«fflS3SB2 0<D^-f 5 
[0 16 1] ^riBUbiZ. I^M*?SloTl^'^)&:&(7)CC 

D*y^iia. 1 1 b*>e>a>:7-f — ;u K<i#*o. 1 
»fe (3!iiSlci isaoSJe-) (c. Iii«>^y3 3a. 
3 3 b(cS^a2kt?o 

[0 16 2] ^IZ. ^ya&^3»T<t^ssitr. 4^>r 

JSa(/)SEi8»*«(Dlil(c3::fp*y^eii|'r^o 
[0 16 3] c:(Dra(c. -:&a)Aaj^/<'v:7T>^y(c 

* / *y 7 T > ^ y I c ^ L r e 21 * it& ^6 ^ o 

[0 16 4] -O<Z>3&lJ<fe(0 4 X 4lj|g<D/h««(C«-r 

^ex7^>r ::^p^v^SggiHa)tts:(^. &l^<*^col^T i o 
oum-Tt) Lnf*<'^tt^-r^/ci6. 1 ooislff+ptL-So 
-o(D««a>i/x-f :^p '>^j2gKH3&<«-ff 4turi^-5PBi 

[0 16 5] «l31-r^#5-<>»*2 0 0<l:-r'&<t4^ 

•<>^a)toS*5 oi5i@yjl-rc<t(c;^cfy. fts:a)^ite 

^izm^oT"-^ ^m^r^tzi^o 4 ^ -r 

TpI. nm.mT'^izm^(Dfss:^mm&mmz&^r:^tz 

[0 16 6] StO(DA:^iiJ«^>r><Dfc3l*Ba^&LT;b^ 
HSSlSf^cDsem. o: 0 7 68?-cfe'5)o 

[0167] • ffl!Jii«iaj»a 1 0 o (Dmmz 

OLAT. iiSS8lfctiSPl 1 0a)t(l<t$El3 2-0 3 5(7>:7 

p-5^-v-h(caoT. ffls^mffli 2oa>«ff 

^0 3 6-0 3 S(r>yn—^^— hlCtt-oTlttB^-r^o 

[0168] mffifttiiffli 1 1 o -cli. *-r. iiKf^ttit 
3£«as*tTft5. -r^ft?^. 03 2(c^-r:?p^^A(7> 

X^vZfS20}V. frll (A t s e cfl) <7)jISSI^tt/N"^ 
iS-b>-9-3(Daj*fi-^V, «fl-b>-9-4a>til*m^;7$ 

[0 16 9] ;:)jic. Xt^'v :^S203'^iit;<t. mi2xi^^> 

7fs202•T?s^^ai^fcmii•tr 3 o^tii t^m^t^tn-^ > 
it4(Dai*<i^77*{$or A t»ra(Dm«i (DK^^S: 

UiL. X7^'y:^S204T?. A t 8>^<7>me! 1 <7)(iB?!)>ba 



(15) 



3 3 2 4 8 2 1-^ 



[0 17 0] )^jL±(Dm^mvtm^^mf>mt>^t. 
=E^ji^(Dm 1 epbI r 1 <D:&m(Dm^mm l a o)/^^ > — 

^ (a. b, c. d) ^a^jLt^t. Xx'y:^S206t?. 

[0 17 1] ^(Dlk. X7^'y^S207^it^. |iIffiX-T*> 
:^S206T?iftS LfrH;:>:7cO-r > KOWD3A*N t> 

:^S208iuK^iit;o 

[0 17 2] X7^^y::^S208-X7^*v::^S2l7i*. iSiasm 

D2AI^(D7^— -$i*ia^a^t;4t. X7^*>:^S209T?. 

^a)H^7caa*»tS:L. xx*>:^S2io-c?. Si»z<Dffi 

[0 17 3] XT^*y::fS211-^jt^. 5fel::«l5eL 

Lrx*ffii. Y*ifi]a>(isa)-r*iaAx. Av^tta: 

X7'*v>^S212-e. CI+tbOr+lSAX, AY3!)<. = 

[0 17 4] -^(7)^. X7^*:/^S213--5t^. mZ7.n-v 
:^$212Tt1'»Lf=X*|fi]. Y*|p](7>-r*l«AX. AYfr 

-r*taAx. A Yicjci:fcm^«!a*#*D-r'5>o 
[0 17 5] X7^*>:>'S2l4^5lt;^. 

®) (DS«5C^^tbL. /^^^— (a. b. c. d) 
^H*S^LLNit«IS*LdOigffit-r^o 

[0 17 6] -e-LT, X7^-/:;^S2l5-e. jI»^T^;ua>:6 
m^. ^<7>jg^}!)<Noa>ii^(cii. ;^i^^v::^S2i6-e. :fe 
v:>'S206-vRy, JgS*<YEsa>«^icii. ::^7^*y:?S2 

[0 17 7] X7^'>3fS217-Cli. «i6fclI«S*Ld(D 

[0 1 7 8] -fs. SiJtHXx^v:^S2l7T. 

da)<sa;5)<sjsiErpia):6®j(Dt(7>T?a&y. iiss^T^ 
^u*«i«-r*±TC0iI19s*L da)«a*3^tf>*l?Lf=i8 

[0 17 9] ^f^io%. X^^:/^S219-r?. Bl ISPbIrI 
OEasmLdO/^^y-^^M^iiti:. X5^*>:^S2 
20-e. &*(DE«iMmL d<7>*3|i^[Sj(3()5pfl:jS^g|^ 



r. ^(DSSttSfl^L. xx-v:^S22n?. &*a>ins 

[0 18 0] -tCD^. X7^»v:^S222--w5i^. «IiBX7^*> 
:^S220. S221(=fcMt-6*i|Sl|gS. S*t^-r^^/)^<011las 

X7^*>:^S223->^ittro 
[0 1 8 1] :£«^^(DSfSillR;6<^L(7>«$fc 

[0 18 2] X7^'>:^S223T?li. gi^EPB^/)^S/)^*ia 
ej*IEH"C*Lx«^|Ztt. X7^'y:^S224-C. ^a>E 

OX7^*y:>'S220-wMy. 7.=r-j^ 
S2233&N^XT--y::^S225^jiA/l?. *fiaSIRL d<D/^^ 

1 0 0 o^S#aA/-e^p^5A 

[0 18 3] fljggfefcbffll 2 0(DBl1*(COLxTltt 

M^*o H3 6a):^P^5Afca3lt'&X7^»>7fS301-S3 

OlT?iIieSfl^tt/^^pt-^*|fti^>it;<!:. X7^*>:^S302 

[0 18 4] X7"*v:^S303^it^. 

(X. zffiS) <tS* (YffiS) ir^ttmu. X^^y^f 
S304-e. jlg»Z»clf$lt^aiSSa®(DS* H (Yffi«) * 
f1-»L> X7"»v7fS305-e. iiK®cl;y±. Mog»IBi 

[0 185] -tLT. XT-'V3^S306^itA/-cail7^-^ 

g«§7^— ^r*35fiMa^. x^*v:^S307-e 

;:>:cDllggl7^— *eii?fSit;4i:fj3ffi(DX7^*y ::^S303-^Mo 
rfflS^ISyiSL. a*lT^-5i<Di»&fc(iX7^'> 3^8306 
is^h7.=rv :^S308^iit;o 

[0 18 6] 03 7a>X7^*i;:>'S308-X7^*>:^S317(i. 
ffl!jeitl9«tti«i31"T?fcy. XT-'y:>'S308T?. 

(X. zM«) *t+^L. x^^>:fS3ior*. t+^Lfca 
g (X. zffi;^) /)<ag5g^iitl^;^)^S;!^^^la-<-So 

[0 18 7] ttSiLtcfiiffi (X. zffiffl) *<ag5Rfi«n 
■C? fe ^ ^ (c (i. flfiEX *v 7fS31 0;!)n b X ^ 3^831 2^ 
v^>:>'L. ag^««rt<D<h^. fItEXx>>7^S310ANf, 
X7^'>^S31Wii^-T?/<5y-/?^Pp1^a^L. X7^*> 

:>'S3i2-vjit;o 

[0 18 8] x^^v::^S3i2-eii. ^m\^tziL^'^ir-^ 
f*. xx»v:::^S3i3-e. ?fea>55:«:lft7^— $t^B^^a^"e. 

l^^iaa>X7^*y:^S309;!)^^,a)«la*iKyiiL. g$S7^-4r 



(16) 



3 3 2 4 8 2 1^ 



[0 18 9] :jteL^■C?. 7.^^yZfS2]S^mt:t. gltU Lfc 

^]^m)ii±ot^. xx*v:^s3i7t?. ffi!ieA<sft-r^i: 

[O 1 9 O] B3 8<7>X7^'y3fS318JaTli. flIISffiHSI 

*>SRiT«*iSA<^-rE«5C<D/^^y-^ (af. bf) 

[0 19 1] ^ur. X^*y:^S320-e. a^^igp^og 

flie«a««i^icfe^7^-^$attiL. X7^'>:>'S323 

[0 19 2] aE3Rffi«l*3(Og*l7^-^-(?/cfl^it#(Cfi. 
flltffiX X ■::^S323;J|v e» X 7^ :^S324--.^tt L T S^MM 

IEXt^ ^> ^S3233!)N b Xt^ *y :>'S325-vit^-C. «Jil««« 

[0 19 3] X7^*:/:^S326^itt;<t. f^/sKLtct 
:^S327T?. tX h^^Aa>JS«A<*iJ5efliJ2l±(DEPp1CDilS 

X7^»v:^S328T?. flijso^^. (as. yji^. W^f&(oitL 
s*(DA5>— ^ai^ffl^^'j 1 o o e^m^^^v 

[0 19 4] ;ia>^5iz. *ieS6«>JicfcL>rii. h^tc 

[0195] 039 RlSm 4 0 it:$^§^B^CDm 2 ^Jfe0IJ(C 
«y. E!3 9(ia5^Mi|t<tte^lE55^*^-riJi0^l21. 13 4 

[0 19 6] ^llJSeiJfi, fjatom 1 lgffi0>lfc«L. fig 
® tb (c ^3 It ^ / \ :7 * lES-r ^ t a>-c fc 



iSa>%iiiiim(zfeaNT^«is^rRi$fi«'r^<^5(=« 

[0 19 7] *SI*6<5iJii. ccDjSSSa-r-StcD-efc 

y. S9^(D«iiis6«!jfcj3(+-5ffliea>a^««sL, s 

R*. E!3 9lc^r<ta(c»^4^lcE^L. 

S^Sf^fit. / \:7^gia)^ifts Sifts Lyc»^(;>aftf£{tii 

3m-0. 6mSfi. Z*lfi3l*. ^ (7)»fi'\5>ffl| 

«IJ^I*. «Ete 1 m-SmSS-efc-So 
[0'19 8] JUT. 04 0a):7P— ^A'— hfCttoT. 
»]SS^«lttl«ft^(COl^rittB^■r^o ft. C(7):7P— 5^ 

— ^v— h (H3 7) (cf^tt>-5ta>T?fty. -5-a)fte<Dfti 

[O 1 9 9] fl5i^a)jt<*i|^7^-'$ittttltoS(C^LN 
;^5cfiS (X. Z^S) *t+^L. c*L;!)<«5g«iSs 

[0 2 0 0] iKt^T. Xt^ 3^8405 -eSiSx—^ANS/)^ 

:J^5<;)Jt^*^l437^-'S^^i9^^i^-e. i^«(cx7^^v:^8402m 

[0 20 1] ^LT. fl9tBX^*y:^S405-C. S» 
^JEPofc^:^. «f^IBXx'>:^S405A^^X^^*v'::''8407^Ji 

^-eg^o<D^s^x— SiS^ait^ih. X7^*v::^s408-c. 
»^*iD(7)fig (X. zffiS) *ttS:Lrx7"»v::fS409 
-e/<5^-^^PBl-^cD«S*ff*iv XT-*>::^84io^ii 

to 

[0 2 0 2] m^(Dm^mmmvit. mmm 

vsLmr^mmA (i 2) (om^a f \ ^«)tb f \ 
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